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Hoaotable Sir: 

SCOTT I. OJPPOKD and PAUL COFTOU declare as follows: 

I . We arc joint inventors of the subject matter of the abovn-iifentified pateot appHcatiOTX 
2. 1, Scott CfcfitaJ received a Bachator of Science degjoe in Applied Science Jn 1S>83 

from Miami University m Oajfarf, Ohio. 

3. I, Paul CopdoJi received a Master of Scieocc degree in Aerospace Ea&j&tting from the 
UxMvenaty of Michigan in Ann Aibor, Mlchigan- 

4. Pzom 1989 tp date, 1, Scott Clifford have been employed by Fbquc Robotic* America, 
tic, Rochester EGHk, Michigan, assignee of the above application- My present position is 
Ptiadpal Engineer* Paim Systems Automation Group. 

5. Prom 1997 to date, I, Phi] Copioli hare been employed by FartuC Robotics America, 
Inc., Rpcfeesttu Hills, Michigan, assignee of the above application My. present position is Senior 
Staff EnghHS*, Product Development 

6- Through owe Work at Fanuc Robotics America, we are familiar with the constmction 
and operation of robots fox pflrfbflmng pamting optg rtfinm . 

7. We have studied the <s*amiiiexT iejecdpna end offer the following jofcxipation to 
support our claims- Please see attached document 
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8. I further declare that an atetemento awafe heron of my own knowledge me true 
and thai all swmenls jnade ra infonnadon and teHcf ajt believed to be mw; and tatter that 

' aaTJufiiaiyafle by fine w'impattsdwnc^, or bbih, under Sectto 1001 of Title 18* of the UriiUa*; 
Slates Code, and that such willfdJ false Btatemente may Jeopardize the validity of the above- 
refeexuped application or any patent issuing thortcn. 

3Da»:Wy JlP r 2007 By • ^C^^Z^ 



Date: July 39,200? By. 



FMrfCopioli 
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ATTACHMENT TO DECLARATION OF INVENTORS SCOTT CLIFFORD AND 
PAUL GOPIQU 

Declaration Document July 17, 2D07 

Why FANUC Robotics shoold gain patent protection far the P-500 structorE/Jdua^^^ patent, Serial No.: 
' 10/6*91,763 (Filed October 23, 2003); 

> Us* development notched industry needs with a wguificant improvement in key performance 
areas. This apparatus was original aid never utilized in the todnstjy Until the mtroduction of 
the P-500 painting machine. 

> It re*y appeax fees the design is obvious given its simplicity; however, in practice, it is ro^ 
difficult to simplify the design of a robotic painting machine; rather than to make it more ^ 
complex. Pamtiflg machines of <be past included 3, 4, 6 and 7 axca. Multiple S-exis painting 
machine intogmtod into a common structure using an optimized linwuVrctay kinematics 
chai^iswvel. 

> The level of innovation i* propartspm l to nw&kct success, Mejdcct success >» a factor of the 
machine design- Addfejonafly, the aecorapHsBment was not gsoned through sales promotion. 
Finally, the product bnovation b recognized by mdnstiy chnjnpkwttS. 

The innovatian and proportional de\r4opjnent expend is worthy of protection. The development 
challenges to meet the market needs required careful consideration of each design dement of tot product 
The following explanation is offered to pro<4d* * **** understanding of the invention and te value to the 
industry. ■ 

Background- Evolution of Automotive Exterior Painting 
Prior to the year 2000, bell cooes were often used far interior pakttng. pcfl zones were first mUoduced m 
the earfy 1 9S0's with the advent of die rotary atomizer (bell applicator). Theiotwy aforniwretfa^ 
spray gun primarily in the moving tine exterior palming application. The hell applicator was larg* and 
heavy bat offered improvements ip transfer efficiency and atoroiratiofl. The bell application used less paint 
and improved surface appearance quality. Multiple belb were placed in fixed positions along the sides of 
u?e spray booth to paint die vertical surfaces of automobile bodies, In a similar fashion, 2-4 bells were 
affixed to a horizontal beam which was mounted overhead and perpendicular to conveyor trave). The beam 
wsa raised and lowered with a hydraulic cylinder and these bdfc applied the paint to the horiwntal surftcee 
or a car. As me comes were conveyed through the paint zone and the sheet metal passed in front of the 
ototttfeer, the paint flow was Turned on and off. 

Use design of the bell zone equipment continued to advance, offering more flexibility to paint a greater 
amount of the car body surfaces, wldl improved belMo- 
part standoff distance. Additional degree* of freedom 
were added 'Vrf ng electric servo motor control The Si da 
and overhead machines evolved bo three-axb 
manipulatory and the overhead machines used a fourth 
motor to oscjjjsfca the entire beam a short distance side to 
ekfe. The mechanisms housed me motors and drive 
mechanisms in cab mots. The cabinets were mounted 
outside the spray booth, which allowed the walls of the 
spray booth to be drawn inward, narrowing the width of 
the spray bootii considerably. This was called the 
. ,k cle«vwair approach. A typical beH zone Included six 
side machines, three on either side of the conveyor, and 
one overhead machine. The side niachirtes were 
configured with one beH a piece, and the overhead 
machine was configured with three belfaj consequently, 



^«Z7*IMATfflJI2W8:SW^ 
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a mne-beU zone was cwmttoaly used ta apply one layer of paint to tfca exterior of the car body. 



Overhead Machine 




Ahhongh the bell machines evolved to offe- toot* motion flexibility, there were exterior areas of the car 
body- mainly the back ends of taller vehicles and the interiors ofpi<*np trucks - which required manual 
ot robotic application. Below b an overview of a truck cleor-cost beli zone with robotic eorterior 
TCinfbfC^rncntr 
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EXterlor Cut-in Robots 


Clear-Coat I 


Bell Zone 
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Thire was limited we of bell applicators on robots i* the 1 990 1 s. Robots outfitted wifli bells ware usad to a 
Slop station approach for the claartcoat application (stop station or modular, as opposed to a moving Hne 
paijxt shop). Thh sppllcarion was popularized by General Motors, where the exterior wid interior painting 
applications were conducted by ntfl-robete in a common ept»y Th* stop station method for painting 
entire car bodies in a, single zone tenoned in popularity and the moving line systems have become the 



Although robots were used for aiitronobile painting wnce the eerty 1990% they «ejo not widely used in 
(DO* tag Ho* ay stemg fbr painting the exterior surface* of oar bodies. Robots **?e outfitted -with bolls 
begnuma in the early 1990% but primarily used tor reinforcing coverage of exterior areas that bell 
machines could not adequately paint, replacing manual sprayera, Atom painted included exterior MtrfatOB 
Such as the uttkte of truck ockos and the n ® surfaces of mini-vans or SUVs. Robots were also used 
to paint interior cut-in areas of die vehicle bodies, tacraoSns the jnsjda ofcW*, undW hoods end trunk 

71)* additional flexibility of maitwwi* paiotw* robot was a requisite to paint toe ma*. 



PAGE 39/63 * RCVD AT 11/26/2008 9:08:54 AM [Eastern Standard Time] * SVR:USPT0-EFXRF-5/1 6 * DNiS:2738300 * CSID: * DURATION (mm-ss):10-54 



Nov. 26. 2008 9:22AM 



No. 1653 P. 40 



07/I9/20S7 87:57 24B6841243 PAGE 68/27 



In the late 1990*3, Toyo* began to exclusively use robots on moving line exterior applications. Toyota 
appHed pedestal (6 a*c>) robots with bclb to paint ears. In the early 2C0O% the bell began to replace the 
jpray guti an the method of choice for interior cut-in applications and for second-cost, metallic, exterior 
application. The Standard painting robot began to find Its way into the raartet; however, the design of the 
standard painting robot may not have been Ideal. 

FANUC Robotics promoted the use orbells on robots tor movtog Una exrerlor painting with little .success 
from die period of 1990 to the mtrodnction of the P-5C0 in Cbe hummer of 2003. FANlJC Robotics' main 
customer - General Motor*, Ford and Chrysler - were still using bell machines for the moving hue 
extenor applicaiiozt These customers had extensive experience with painting robots used for painting other 
areas of the body where robots were a necessity. They were apprehensive to change to the mora complex 
robots tor painting the simpler exterior surfaces, due to lower reliability arid higher cost 

Toyota replaced the traditional 9-bcll zone ^Wi4 pedestal painting robots per coat. North American 
manufacturers investigated this approach; however, the car bodies were larger, requiring 5-6 robots per 
order to fe^ the flpAvj^ Many suppliers prejfaaed ran- 

robots (7 axes) over pedestal robots (6 axes) for moving line applications. Pedestal robots have limited 
work envelopes and progmnmiftg is more complex. The use of four robots was satssfectory for Toyota; 
however, North American car and truck plants mo at higher line speeds, with burger vehicles. SUV'* *nd 
pickup trucks are a considerable part of the product line-up. Pedestal robots ore oc* wefl-suifcd for these 
vehicles; 7-ax3$ rajVrohota aro typically used Worth American car and truek plants had differing views on 
the use of robotics. Although they desired more flexibility and reduced spray booth size, application rata 
and equipment uptime were important factors which needed to be considered, fa order to penetrat* flu's 
market, FANUC Robotic* was challenged to provide a paiatin^ system that provided the same reUability 
and shapKcfcy of the bcli zone, while offermg the flexibility of the robot* This had to be accomplished m a 
smaller spray boom* while offering the aame or better finish quality, 

What problem were we trying to solve? The industry had a need for a new approad* for exterior pamtwg 
and using the available technology did not meet all market needs. The industry needs can be summarized 

below: , 



More Flexibility 

Car Designs are More Complex Having MuW-Crjrved Surfaces 
Run Multiple Vehicle Styles tn a Single Plant 

FleWbtliry to Change between Cars or Trucks without Adding Equipment 

Reduce Capital Cost for New Paint Shops 
Reduce Size of Paint Shop 
Reduce Automation Fxpripment Cost 

Improve VisibiJfty to the Spray Zone so Observation 2Wi Can Be Elmiinated 

Reduce Operating Costa 

Reduce Spray Booth Air Flow - Energy Costs 
.Reduce Paint Usage Per Vehicle 
Redoes Daily Maintenance (Cleaning) 
Irnprove Reliability and Uptime 
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Concept Comparisons Using Available Technology 

The Allowing comparisons show the ma available technology, the advantages snd sbwrtcorrungs Which 
drove the development of the P-500 systtm. 



Bell Zone 

The 9-bcll zone was the standard of the industry- TTic equfrment was simple art relrabia, but lacked to 
flexibility to paint (ho rear of SUV vehicles and the inside ofpkkup truck box beds. Even ttotign the 9- 
bell zone had * bigp applicator density, it did not havo ideal back-up capability. Bach indicator was 
dedicated to jjamt a H»«ficsurr^ 




i Ml Zone 
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Beyond its motion floxibi lily hmitattaM, the beU we approach was not optimal in other areas, Th» spmy 
booth wus longer than desired- ttrisbdue to the equipment cabmen nwmniedouisidcof she jpray xdto. 
Tin cabinets blocked wwing a»d operatof access bito the Access doors arc typiceJly required 

at the beginning or <md of thospw^^ AJfooti^ the spray boo* is n^w, the zoae was longer than 
desked. 

A ralnhnum of nine applicators wr* required to paint the exterior surfaces of a rebate. Each time anew 
colw H quired the system performs a color change Each color change results to 15 - 25 ml of paint 
waste for each hell applicator. The high number of applicators helps w> keep flow rates low, but also 
contributes to significant amounts of waated pamt Although the machines were very simpfe and reliable, 
the applicators were very specific to the area* to be painted. Thervfcr*. if a machine becamr inoperable, 
the othen, could not readily pick up for the down applied or. 
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RaiLrubot Zones 

Rafl-rdbota were often used ftr interior cut-in Of exicrior cut-in applications ott jaiovieg Ua* painting 
systems The nil VCt5 carries a ^a^i? robot parallel to the direction of the conveyor. The rails are mounted 
at floor level, often integrated into the outside wall* of the spray booth (dean-wall rail). The mil axis, also 
called the 7* axis, is redundant ana is used to expand the wotK envelop* of the robot, tt » aho used to 
.implify the robot prograramiiig and motion play back tor movtoa Ite appticatfons. Ttje rail axis* is 
^yiKjuonizEd to the lino speed so that line stepping or variability in line speed U accounted for with the rafl 
ax& A key benefit of wing a r^l-rob^ 

up and down the rail to ideally place the portion of the car to be painted within the robot's ideal work 
envelope. The applicator efficiency (th© on-time divided by the ivaiJablc cycle time) is optinjitcd in this 
ftshion. Moreover, the roboVs posjUon, with lespcct to part position, can abo be optimized. 
Using 6 raiKroboto provided the same, or improved, paint atomwation capability w a 9-boll zone, bur. with ■ 
enhanced flexibility to paint the OirflcuH surfaces of the part The o^robot zon* had the additional benefii 
of degrade. If one robot became Inoperable, the work ecold be divtood amongrt tile other Ave robot*. 




6 Ran Robots 


AppliC&tors 


6 


Motion Axftd 


4? 


Booth wltitn (tt) 


18 


Bootn Length (ft) 


30 


Eaaazroneeei 


940 


[Equipment Coat ($M) 


2.1 



The 6- rail-robot zone provided improved flexibility, but required a much larg*- jpray booth, amiability 
and complexity was a concent a? well. T^e floor*niaunted robots blocked operator access to the spray 
booth; the spray booth hed to be lengthened to allow room for an access door. The cost of equipment, 
excessive booth area and complexity made tins approach undesirable. 




A Rail Robot* 
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Podestaf Robot Zona* 

The pedestal robgl ton * spherical work eovclop* Compared to * nli-iobox, the pedestaj robot has a more 
InrjftBd reach cttveIod* and can only p»nt surfaces whkh we wdlMitnintfae ^phfridlflRVftlope of the 
robot. Baean$ep«de$m] robore are not equipped wllh a rail was, it i* important for the robot to have the 
capabilny to in &ort of teetf law 
wider- 




6 Pedes&i Robots 
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For small to mM-sfce car painting, the 4-robot solution is acceptable, ytt, tfoes not meet the coat flexibility 
92>d simplicity requirements of the U,S, maoufeetarers- 
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P-500 Solution 

The FANVC Robotics P-500 Is a» Umgvetive product for automotive •rterioroaintiiiB qppttcations. 
Regarxted by many customers as the ideal way 10 paint the exterior surges of their cars, the P-500 tw 
eJimioaud the use of bell machine, traditional pedesta) robots and rail-robots- 
Wide acceptance was accomplished by creating a machine tor is more flexible yet leas complex ton 6- 
axis pedestal robots, ft ha* less flexibility than a 7-**is rail-robot but snffiotem flexibility 50 thai eddiuoaal 
robots fcr «xt*riof £tft-ln area* are no tooger niftded It caa operate k the »mc narrow booth width as the 
bell ZOtte hot requires significantly k» booth length. 





,1 I 



S-Rabot P-500 System 


Applicators 


-*- 


Motion Axes 




Booth Wfdm (ft) 


15 


Booth LofAQtn (tt) 


29 


Booth Area (IP) 


375 


Equipment cost (SM) 


"' 1.6 




4-WobotP^dflSyiifam 
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The P50O has a clear advantage in view of spray booth size and equipment oo*r. 
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The following is an axraipte of & truck painting, ckw <#at exterior wne couipariiig the available 
technology, » combination of robots and bell ztnrts, vs. rhc F-500 technology, Tie ?-500 system offers 
more rUxftlHty m a significantly smaller boom size. 

Cfear Coat Exterior Pointing Zona Using Robots and BM Zone 




\ \ \ 

Lil 



Hi 




60 ft 



Cfaar Cpaf Exterior Painting Zone Using P*500 Bell Zone 




40ft 
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Why develop a new robot? 

In order to meet the customer needs and especially the space savings demonstrated above, a new machine 
had to be developed. The design of the ocw machine required extensive design effort end concept 

Ad automotive class pemttng robot requires special design considerations. This makes the design effort 
even more challenging and the robot larger ftan its materia) handling or welding counterparts. These 
special design features include: 

a. The routing of 50 paint lines and 42 pneumatic hoses to the outer arm mounted color changer and 
appltanor. 

b. Integrating the servo motors within purge and press or™l cavities 

a Providing a very large work envelope together wfth high linear vejodty/aeceieradon. 

ft frotectuig the robot and appurtenance* from paint overspray while allowing easy access tor paint 
cejufpment maintenance. 

These design dement* mate the painting robot- lar^ra" and more complex than desired. Tnerefforc tee task 
to «et 6 painting mho* to work cooperatively m^\Sx2Sfoms^v^l9^^^^^^^ytr 
accomplished prior to the P-500- 

Key development olenmnts. 

The following are the key development elensents that led to the success of the P-500* Many of the design 
elements are confounded, meaning any change in one area effect* the others to a significant level. The P- 
500 represents simultaneous optimization m meoy ana*. Thh can aUo mean minitniring the' compromises 
of how each design aspect affects (he eorirety of the design. We do not think of me P-500 as a painting 
robot but we refer to it as a painting machine where aminiraum of two robots opposing each other are 
installed on a common structure in order to adequately paint the vehicle. Additional robots and mil length 
can be added to suit the size of the car and the product Jon rate. 

Optimised cQxtbtHoiton and faontton of rotary and imtar axes ft> provide tulto&t* reach to paint a jneeff 
or targe car, in At same cell walk rtducih$ the tooth area by 23-40% 

!.. Elimination of the robot waist axis and replacing wfth a linear axis. 

2. Optimum selection of inner and outer arm placemen* in cooperation wifr die location of the Jl 
position (inner arm rotation). 

3. Elimination of die fmal wrist rotation axis (J6). 

4. Placement of tbe J2 a** below the rail (under slung) wuh rail height sufficiently high to allow 
viewing into the zone and a door to be planed beneath the rail for operator access; while at the same 
time being compact enough atop to fit ro an existing spray booth, 

5. The mil end carriage design aiieh that the arm had sufficient rotation to reach the part while not 
intersecting the rail and cable earner, 

6. Connecting the rails in a rigid fashion without creating a source of dat ctmtaraination or requiring 
extensive rework of existing spray booths. 

If the P-500 concept was obvious, why did it take so long to get to the market? Bell zone machinery, 
pedestal and rail robots have been around since the carry 1980s- Why did it take 20 years in an Btfremely 
competitive market place for (his product to be developed? Why do many feet the product is so 
revolutionary yet simple at the sane time? 
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Benefits of the P-SOO Design 

In the prior an Ml machines, having too few axes required 
more applicators to paint the car. Having too fow we? also 
meatf that a machine designed to pafat the tops of can could 
not paint the side? of cars and visa-vena. The cabinets 
outside the spray buuth blocked the viewing area and access 
doors had to be placed at the end of the zone, 

Ifcinfc a typical $ or 7-axi$ painting robot required a longer or 
wider epray booth. Rail robots, which are highly desired in 
the North American market for tacking applications, 
provided more flexibility- The floor mounted rail robot also 
blocked access to the spray booth. Viewing was often 
obstructed by the enclosure surrounding the nil, 

Byclimmtfmgttwwsijtfi^ai^ • 
shoulder pivot point, along with selection of the inner and 
outer arm link lengths, the rediiceoVare elevated robot 
concept works well to psunt the horizontal and vertical 
exterior surfaces of the car. 



•The following pictures show a 4-robot WOO «me with the robots in various painting position*. 




The following shows an etevati on of a narrow spray booth with two P-5 0 0 robots on the 1 eft and two 
pedestal robots 00 the right The pedestal robots must rotate to paint (he car body In » narrow booth 
otherwise the arm could hit the wall or the Car. Making the pedestal Otfer arm link lengths shorter would 
help in the motion range near the robot but would make the reach envelope too small for a Hacking type 
application. 
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rn the first picture t*iow, the P-200 pedestal robot (top of left picture) fe turned to the ride whereas the P- 
300 has the cApabilhy To palm in from of teelf. The shaded area represents the: amount of ipso: the robot 
occupies to paint one *trt*o along side of the car body. hi the second slide, the shaded cress represent the 
flexibility of the work envelop© where this single stroke can be played bade within the spray zone. This 
demonstrates the benefits of using h first linger axis In place of the waist axis. The P-500 is the first 
paintmg robot to paint sides end tops of vehicles in this ftshiou without a waist axis. This demonstrates 
that the 5 axis robot has mere capability or flexibility than a six aria robot 




I 



i 



i 



Not having a waist axis also helps so simplify tM robot and make it more compact. Below is a picture of 
theP^0O(5 axis) on the 1 »ft and the i» w ly developed P-700 (7 sates) robot on the right Notice the si* of 
the robots base casting (Jl turret and tail axis). For reliability purposes, fte how pass through the center 
of the J I rotation axis On the P-700. The MOO was developed for interior painting and the waist axis is 
needed. The >wust axis is not required for the P-500 an4 eateHor sur^ce paintm^- The hoses nude* a 

like bend as they are carried ft^ th© mo 
rail Benefits include: smaller package, simpler teaching, less cost, and easier to maintain. 
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The P-700 and P-500 robots are shown beJow. Eliminating the robot waist axis reduces the amount of 
robot volume in the spray booth. It ts easy to see thai by eliminating the rotational J I axis the volume of 
equipment in the spray booth is much lew with the P-500, This allows a narrower booth and there is less 
obstruction effect on the spray booth downdraft 

placing the rail equipment above tire noof line of tho car also reduces ifce air velocity on the aide of Ac car. 
The car body displaces a large portion Of the air flow within the spray booth. Placing robot equipment at 
the floor level fUrthw increases th« a* flow at the- sidra oT 0 * tar. 
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Another benefit ofthe simplified kinematics or (he use of linear Jl to place of a rotational Jl axis fe with 
rapect to the aafcty zone nt the end of the hoodu TbtP-SOO robot cannot exit the apary booth pcrixneter 
wheTtas the ml or pedestal robot; can. Hard stops or additional jpw boo* length ui cwyxmctioo with 
perimeter guarding circuitry mast be r/rovided to protect workers in the adjacent zone*. The following 
pictures show a robot cntitf top side. The first picture shows a 7-bws rail robot on the bottom side 
and the second picture shows & padestel robot on the bottom side. Either booth length or writable blocking 
devices most be added to prottct area omside the normal painting 
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Market Success 

Prior k> tfc advent of the P-500 painting system, FANUC had tew market share m the bell soon© admcr 
moving line painting systems. However. FA"NUC Robotics bad very strong rnarket share for interior 
painting systems. CM, Ford, and Chrysler purchased bell machines from Durr. ABB. and SAMBS. This 
fact highlights the poim the stai*-oF-the*ft Systems at thai time for robotic painting were not well- 
suited for exterior moving-line painting applications. 

An analysis of the exterior painting market systems installed during the three years prior to the introduction 
of the P-500 ahowgthat FANUC Robotfe& : market share m North America for moving line systems was 
approximately 11%. An estimated $169 million was spent on 121 exterior moving line painting zones at 
different automotive plants from General Motors, Ford, DaimlciChmJer, Honda, Hyundai and Nissan. 
Also, based on the available technology at this time, th* majority of moving line systems for exteriors were 
bell Machines as opposed to robots. 

The P-500 was first Installed in an automotive plant in Jury 2003 at Nissan in Smyrna, Tennessee, full- 
scale production of the P-500 began with systems installing in January 2004. It b» notable that prior to this, 
Nissan purchased bdl machines a* the standard fbr moving-line exterior painting but saw the unique 
benefits of the P-500 for this application. Many other customers would follow with this semfcCOJOCjustOTL 

The impact of the innovation provided by the P-500 can be seen ttom significant increase in market share 
for FANUC efor the introduction of the P-JO0- For the three and one-half years after the introduction of 
the P-500. FANUC installed an estimated S1O0 rnilHon in P-500 moving line exterior palming systems in 
86 cones in Norm America- The systems were installed m plams from General Motors, Ford, 
DhwlcrChrysler, Nissan. Maaiu, and Subaru* Hie toiel 'marker for moving-line exterior ronea estimated 
for this period was $ \ 37 million ever 13$ zones. 

Tbe innovations provided in the P^500 clearly made It iho product of choke for automotive customer? as 
Indicated by the six times FANUC market share increase tor exterior movim^ltoe bell painting systems 
achieved after dte btrwftiction of the product. The FANUC market share for these years following the 
introduction of the P-500 was an estimated 65% compared to 1 1% prior to its intrcxtocttoru 
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ffapiEntt-df Mavirtfl-Llne Exteftor Bell Pahninfl 2bnto PtireftOMd in *o#tfe America 




North American (nrnbysni pa Movino-Ltrm Extorter Ben Rainfina SyttttTO 




Conclusion 

TIjb elevated, multi-arm. P-500 robot system k an Innovative design which changed the way ™ paint the 
exterior surfaces of a cw body. Prior art design* did noc answer the cumulative needs of oar customers. 
The market aucccw the pro*** i* a Wey Indicator of thu assertion. 



PAeE2Kff*RCW>ATffl^ 
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